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Guest Perspective
New Resources Use Shared DecisionMaking Approach to Help Inform Difficult
Decisions About Partial Foot Amputation
By Michael Dillon, PhD*

tion Decision Aid is perhaps best understood

ulceration, or wound failure. At 3 months post

“The overriding emotion was like, oh, wow, look

through the lived experience of those who’ve

amputation, about 50% of surgical wounds

faced difficult decisions about partial foot

won’t have healed. For these people, partial

amputation.

foot amputation doesn’t resolve the complica-

how much they took off already… it was horrific,
really confronting. I felt violated afterwards.”
Partial foot amputation is a life changing
event. Unfortunately, many people seem poorly
informed about the amputation surgery itself,
likely outcomes, and the risks of complications.
As such, the experience often differed from
people’s expectations, or they were ill-prepared
when complications arose.
It was in response to these scenarios that
we developed the Amputation Decision Aid
website, which includes a collection of freely
available resources to help people make more
informed decisions about partial foot amputation due to peripheral arterial disease.
These resources will be of most value to

As part of our research, we had the priv-

tions that contributed to the initial amputation,

ilege of talking with people about their experi-

but leads to further wound care that is often

ence of partial foot amputation. While hearing

painful, time consuming, and limits participa-

peoples’ stories first-hand was often confron-

tion in activities that bring joy and meaning to

tational and sometimes heartbreaking, these

life. Many of the people we interviewed were

stories became so important in shaping our

anxious about what the future might hold, and

understanding of the challenges many people

worried about the prospect of further amputa-

experienced.

tion surgery.

“After a week I was told they hadn’t taken

“I think there were 14 different operations over

enough off and I would need a debridement.

5 years… trying to salvage as much [of the foot]

I thought it would be like shaving Parmesan

as possible.”

cheese off. They should just say, we’re going to
chop off another inch or two…”
These interviews gave us pause to reflect

Fast forward to 1 year after amputation
surgery. About 25% of partial foot amputations
will have been revised to a higher level and 12%

people facing the prospect of partial foot am-

on just how challenging it can be to help people

of people will have had 3 or more amputation

putation, and the healthcare professionals who

learn about the different surgical options and

surgeries on the same limb. About 17% of

help guide these difficult decisions.

what was involved; particularly given the impact

people will have died 1 year after their partial

that pain medication and anxiety can have on

foot amputation given the long-term effects

new learning.

of advanced systemic diseases such as heart

“You’re on massive amounts of pain killers. Your

disease or nephropathy. Five years after the

The shared decision-making approach promoted in these resources will be of interest to
anyone wanting to empower consumer choice,
improve health literacy, and encourage more
meaningful conversations targeted to informed
decision-making.
Our goal is to fundamentally change the
way decisions are made about amputation
surgery. We want to ensure people have access
to meaningful conversations with a healthcare
provider; conversations that include accurate
and unbiased information about their treatment
options, the likely outcomes, as well as the
risks. We want to see people supported as they
deliberate on such a difficult decision. Only then
can people make truly informed decisions about
amputation surgery.
Our motivation to produce the Amputa-

decision making isn’t as clear as it would normally be. Your emotions are all over the shop. It’s
very foggy you know. You’d take pain killers and
2 hours later you’d realize you’re still looking at
the fish tank. It made communication so hard.”
Many people thought that partial foot
amputation would resolve chronic wound problems. Unfortunately, complications and reamputation are common after partial foot amputation,
particularly in people with advanced peripheral
arterial disease.
Our research shows that about 40% of
people will experience significant complications
like dehiscence (the wound splitting open),

initial amputation, about half of all partial foot
amputations will have been revised to a higher
level. Just over 40% of people will have died.
Given an understanding of the experience
of partial foot amputation, and our knowledge
about the high rates of complications, we wondered what decisions people would make about
their healthcare if they were better informed?
Would some people choose a toe amputation, or
would they opt for a mid-foot or below-knee amputation if it reduced the risk of complications
or reamputation down the road?
While these questions may seem odd to
many people—after all, who would choose below-knee amputation over a toe amputation?—it
Continued on page 10
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Continued from page 9

is important to recognize that in other areas of
healthcare, such as breast cancer surgery, people
routinely opt for more invasive interventions
to reduce their risk. These decisions are often
informed by good research evidence. The genetic
counsellors who facilitate many of these discussions are well trained to help people navigate
difficult healthcare decisions, work through
ambiguity, and contextualize what the research
evidence means for a particular patient.
In our interviews with people about their
experience of partial foot amputation, many
people identified ways that we might help
improve the experience. A lot of the advice
resonated with our understanding of innovative
models of healthcare such as shared decision-making.
“I would ask what the mobility comparisons
would be between the two amputations. I prob-

The Resources

ably should have asked more questions about

The process of shared decision-making can be

being confined to the house, everything that was

enhanced by high-quality resources developed

involved around the VAC machine…—having

in accord with the International Patient Decision

an expert advisory panel including people with

to be on pain killers. The quality of the time. If

Aid Standards; resources such as those available

a lived experience of partial foot amputation, as

there were statistics on success rates, I’d point

on our website:

well as healthcare professionals including vas-

• Amputation Decision Aid—specifically

those out too.”
Shared decision-making describes a collaborative process whereby clinicians and patients
engage in meaningful conversations focused on
making a very specific healthcare decision, such
as the choice between a toe amputation, midfoot amputation, or a below-knee amputation.
At first glance, a shared decision-making
consult might look like any other. However, a
shared decision-making consult is deliberately
designed to empower patients by providing
accurate and unbiased information about all the
treatment options, the pros and cons of each, as

decision-making and how to use the
resources we’ve developed.
Our work was guided from the outset by

cular and orthopaedic surgeons, high-risk foot

written for people facing the prospect of

experts, podiatrists, rehabilitation specialists,

partial foot amputation due to peripheral

prosthetists/orthotists, and wound care experts.

arterial disease. It includes unbiased

We’d like to acknowledge and sincerely

information about the different options, the

thank the American Orthotic and Prosthetic

likely outcomes, and risks of complications.

Association (aopanet.org) and the Centre for

Information is presented in simple terms to

Orthotic Prosthetic Learning for their generous

facilitate understanding.

financial support. We would also like to thank

• Amputation Discussion Guide—a

members of our expert working group—in par-

companion resource for healthcare

ticular, the many people living in the community

professionals that includes up-to-

with partial foot amputation—who helped guide

date research evidence and example

our work.

conversation starters to facilitate

Feel free to share the website—amputa-

meaningful conversations tailored to the

tiondecisionaid.com—on social media as well

space they need to deliberate on the path ahead

needs of each individual patient.

as with colleagues, patients, caregivers, and

given their circumstances, values, and prefer-

We also recognized that if we were serious

well as support that allows people the time and

ences. We can’t emphasize enough the importance of meeting people where they’re at. Some
people may simply need time to reflect. Others
will want the opportunity to discuss the path
ahead with a family member or connect with a
well-established peer support program like those
offered by organizations such as Limbs4Life
(limbs4life.org.au).

10
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students. We welcome your feedback.

about changing the way people have conversa-

*Dr. Michael Dillion, PhD, is Professor in

tions about partial foot amputation surgery, we

Prosthetics and Orthotics and Head, Department

also needed to provide training for healthcare

of Community and Clinical Health at La Trobe

professionals.

University in Melbourne, Australia. He writes on

• Training videos—a series of five short,
animated, videos to help healthcare
providers learn more about shared

lermagazine.com

behalf of the developers: Professor Stefania Fatone PhD, Matthew Quigley MCPO(Hons), and
Jake Eadie MCPO, BID. Professor Dillion can be
reached at: Michael.Dillon@latrobe.edu.au.

ShortTakes From the LITERATUR
FALLS AFTER TOTAL HIP
ARTHROPLASTY: STRENGTH MATTERS
Total hip arthroplasty (THA) is the common treatment for end-stage hip
osteoarthritis (OA), improving health-related physical function, pain, and
quality of life. Still, physical function may not reach the level of healthy
controls, and patients report post-operative pain even years after THA.
Falling, per se, is known to have a negative impact on quality of life
in the elderly, and fall risk after THA is a serious clinical problem. In

gait kinematics were registered optoelectronically. Group differences were
assessed as were correlations of all variables with number of falls.
After arthroplasty, patients tended to score better on variables
measured, often non-significantly, compared to patients with moderate
OA, but worse than healthy peers (Figure 1). Maximum hip abduction
strength together with fall efficacy had a strong regression on the number
of falls in the preceding year (R2 = 92%). Gait kinematics did not correlate with number of falls, and also fall efficacy was not related to gait
kinematics.

the year after THA, around 30%–35% of cases fell at least once. In the

Interpretation: One year after hip arthroplasty, muscle strength

first 90 days after THA, 1.6% of patients had a fall incident that was so

sufficiently recovered for normal walking, but not to avoid falling in risky

serious that they had to be hospitalized.

situations—the patients lacked the strength to recover balance. Reha-

In people with moderate hip OA, gait kinematics was reported to be

bilitation should focus on muscle strength, particularly the abductors.

correlated with number of falls in the preceding year. After THA, patients

The lack of correlation between the Fall Efficacy International and gait

generally improve but still fall. The present study explores recovery and

kinematics suggests that it reflected the experience of having fallen rather

correlations with number of falls in the year after THA.

than fear.

This study assessed 12 patients 1 year after THA: 12 patients with

Source: Lin B, Wu W, Weijer RHA, et al. Strong relationship of muscle

moderate hip OA with at least 1 fall in the preceding year, and 12 healthy

force and fall efficacy, but not of gait kinematics, with number of falls in

peers. Maximum hip abduction strength, Fall Efficacy Scale - Internation-

the year after Total Hip Arthroplasty for osteoarthritis: An exploratory

al, Harris Hip Score, pain, and number of falls in the preceding year were

study. Clin Biomechanics. 2022;92:105551. Use is per Creative Com-

assessed. Participants walked on a treadmill with increasing speeds, and

mons CC BY.

Figure 1. A) Mean step width; (B) Mean stride time; (C) Unaffected side relative stance time; (D) Affected side relative stance time. (E) Peak speed of Center
of Mass (CoM) to unaffected side; (F) Peak speed of CoM to affected side. Error bars represent standard errors. Note that the number of subjects was different for the different speeds in both HOA (12, 11, 11, 6, 2, respectively) and THA (12, 12, 12, 9, 8).
Continued on page 14
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“SHRED” NEUROMUSCULAR TRAINING
LOWERS ANKLE, KNEE INJURY RATES
36%

included a standard-of-practice warmup. In season 2, a SHRed Injuries Basketball coach workshop was completed by participating team
coaches. Teams were randomized by school/club to an unsupervised or
a supervised (weekly supervision by study personnel) implementation of
the coach-delivered SHRed Injuries Basketball program. The 10-minute
SHRed Injuries Basketball program included 13 exercises (ie, aerobic,
agility, strength, balance). All-complaint ankle and knee injuries were
collected weekly using validated injury surveillance. Multilevel, multivariable Poisson regression analyses (considering important covariates,
clustering by team and individual, and offset by exposure hours) estimated incidence rate ratios (IRRs) by intervention group (season 1 versus
season 2) and secondarily considered the control versus completion of the
SHRed Injuries Basketball program, unsupervised and supervised.
Results: Sixty-three teams (n = 502 players) participated in season
1 and 31 teams (n = 307 players: 143 unsupervised, 164 supervised)
participated in season 2. The SHRed Injuries Basketball program was
protective against all-complaint knee and ankle injuries (IRR = 0.64;
95% confidence interval [CI]: 0.51,0.79). Unsupervised (IRR = 0.62;
95% CI: 0.47, 0.83) and supervised (IRR = 0.64; 95% CI: 0.49, 0.85)

iStockphoto.com #1135898846

implementations had similar protective effects.
The authors conclude that the SHRed Injuries Basketball program

A quasi-experimental study from Calgary, Canada, sought to evaluate the

was associated with a 36% lower rate of ankle and knee injuries. Neuro-

effectiveness of a neuromuscular training warm-up prevention program,

muscular training warmups are recommended as the minimal standard

Surveillance in High school and community sport to Reduce (SHRed)

of practice for injury prevention in youth basketball.

Injuries Basketball, for reducing all-complaint ankle and knee injuries in

Source: Emery CA, Owoeye OBA, Raisanen AM, et al. The “SHRed Inju-

youth basketball players.
High school/club basketball teams (male and female players aged

ries Basketball” neuromuscular training warm-up program reduces ankle

11–18 years) in Calgary, Canada, participated in 2016–2017 (control;

and knee injury rates by 36% in youth basketball. J Orthop Sports Phys

season 1) and 2017–2018 (intervention; season 2). The control season

Ther. 2022;52(1):40-48.

2 STUDIES EXAMINE EFFECTS OF
3D-PRINTED FOOT ORTHOSES
Foot orthoses (FOs) have been prescribed for an array of lower limb
issues as their geometrical design and material properties have been
shown to influence their impact on foot biomechanics. 3D-printing offers
the potential to customize the shape of FOs, as well as add new functionalities with add-on components. The potential impact of newly designed
3D-printed FOs was examined by researchers based at the University of
Montreal in Canada, first in healthy people,1 then in people with flexible
flatfoot.2
In the first study,1 the researchers sought to understand the effect
of stiffness and new postings on foot kinematics and plantar pressures
in 15 healthy people with normal foot posture. They created 2 pairs of
¾-length FOs with different stiffness levels and innovative flat postings
that could be added at the rear. They recorded multi-segment kinematics
and plantar pressures while participants walked on a treadmill.

iStockphoto.com #1140075616
Continued on page 17

14

3.22

lermagazine.com

Don’t bury your head in the past

The future is far too bright

Call us toll-free (888) 895-1305

OrthoticaLabs.com

KILL
COVID-19

with 99.96% Effectiveness
Every surface, every second, everywhere.

STARTING AT

895

$

Meet CASPR.

Continuous Air and Surface Pathogen Reduction

This No-Touch technology continuously works 24-7, with no moving parts or
fan to provide an added layer of protection.

CASPR utilizes a Natural Catalytic ConverterTM (NCC) to create highly effective
oxidizing molecules, including hydrogen peroxide, out of ambient air. These
oxidized molecules then circulate the air and land on all surfaces, destroying
harmful pathogens at a cellular level.
Protect your patients,
staff and yourself.

Up to 99.96% kill rate
on all surfaces against:
• SARS nCoV2
(COVID-19)
• Viruses

• Bacteria
• Molds

• Formaldehyde
• Odors
• VOCS
AWARD-WINNING TECHNOLOGY:

Safe for people, pets
and plants.

2020 Transit Tech Lab Finalist: Making transit safer, healthier and more responsive
amid the COVID-19 pandemic.
CTO-Innovation of Excellence from NASA 2019
TIPS: Top Innovations of the Year 2019

2018 SANI Award in the Outstanding Food Safety Program Innovation Category

Visit viruskillertechnology.org to learn more and
purchase your CASPR today!

Continued from page 14

They found that increasing the stiffness altered foot kinematics (by

ment were recorded during walking.

reducing rearfoot eversion and increasing abduction) and that the rear-

They found no alteration in muscle activity time. The most notable

foot postings enhanced the FOs impact on frontal rearfoot kinematics.

changes in plantar pressures were observed in the midfoot area where

Greater plantar pressures were observed in the midfoot as the new FOs

both peak and mean pressures and contact area increased significantly

appeared to have shifted the pressures from the rearfoot. Higher peak

in the 3D-printed FOs. Increasing FO stiffness altered plantar pressure

pressures—up to 31.7%–under both the rear- and mid-foot were also

distribution. The FOs had little effect on center of pressure displacements

observed.

during walking.

The group concluded that 3D printing offers a host of new possibil-

This group concluded that stiffness in the FOs mainly altered the

ities in terms of material properties and design, allowing for more cus-

plantar pressures in the midfoot region, while the new post design affect-

tomized FOs and they called for studies in special populations to better

ed the pressures under the rearfoot.

understand the full potential.
In the second study,2 a related group turned its attention to patients

Source: 1. Desmyttere G, Leteneur S, Hajizadeh M, Bleau J, Begon M.

with flexible flatfoot. This study sought to examine the effect of 3D-print-

Effect of 3D printed foot orthoses stiffness and design on foot kinematics

ed FOs’ stiffness and the newly designed post on muscle activity, plantar

and plantar pressures in healthy people. Gait Posture. 2020;81:247-253.

pressures, and center of pressure displacement in people with flatfeet.

2. Cherni, Y, Desmyttere G, Hajizadeh M, Bleau J, Mercier C, Begon M.

This group looked at 19 patients, again designing 2 pairs of FOs 3D

Effect of 3D printed foot orthoses stiffness on muscle activity and plantar

printed with different stiffness levels with the potential to add the rear

pressures in individuals with flexible flatfeet: A statistical non-parametric

post. Muscle activity, plantar pressures, and center of pressure displace-

mapping study. Clin Biomechanics. 2022;92:105553.

NEUROPATHY IMPACTS BONE
MICROARCHITECTURE, STRENGTH IN
TYPE 1 DIABETES

patients with long-standing T1DM, defined as disease duration ≥25 years.

Type 1 diabetes mellitus (T1DM) is associated with an increased fracture

They recruited 59 patients with T1DM (disease duration 37.7 ± 9.0 years;
age 59.9 ± 9.9 years.; body mass index [BMI] 25.5 ± 3.7 kg/m2; 5-year
median glycated hemoglobin [HbA1c] 7.1% [IQR 6.82–7.40]) and 77
nondiabetic controls. Dual-energy X-ray absorptiometry (DXA), high-res-

risk, specifically at nonvertebral sites. The influence of glycemic control

olution peripheral quantitative computed tomography (HRpQCT) at the

and microvascular disease on skeletal health in long-standing T1DM

ultradistal radius and tibia, and biochemical markers of bone turnover

remains largely unknown. The researchers aimed to assess areal bone

were assessed. Group comparisons were performed after adjustment

mineral density (aBMD) and volumetric bone mineral density (vBMD),

for age, gender, and BMI. Patients with T1DM had lower aBMD at the

bone microarchitecture, bone turnover, and estimated bone strength in

hip (p < 0.001), distal radius (p = 0.01), lumbar spine (p = 0.04), and

Figure 2. Cortical vBMD (A) and cortical thickness (B) at the ultradistal tibia in nondiabetic controls and T1DM with and without diabetic neuropathy. Values
of p were calculated by a multivariate regression model adjusted for age, sex, and BMI. Ct vBMD = cortical vBMD; Ct.Th = cortical thickness; T1DM DN−
= T1DM without diabetic neuropathy; T1DM DN+ = T1DM with diabetic neuropathy.

Continued on page 19
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femoral neck (p = 0.05) as compared to controls. Cross-linked C-te-

peripheral neuropathy (Figure 2). In addition to a reduced aBMD and

lopeptide (CTX), a marker of bone resorption, was significantly lower

decreased bone resorption, long-standing, well-controlled T1DM is associ-

in T1DM (p = 0.005). At the distal radius there were no significant

ated with a cortical bone deficit at the ultradistal tibia with reduced bone

differences in vBMD and bone microarchitecture between both groups. In

strength and stiffness. Diabetic neuropathy was found to be a determi-

contrast, patients with T1DM had lower cortical thickness (estimate [95%

nant of cortical bone structure and bone strength at the tibia, potentially

confidence interval]: −0.14 [−0.24, −0.05], p < 0.01) and lower cortical

contributing to the increased nonvertebral fracture risk.

vBMD (−28.66 [−54.38, −2.93], p = 0.03) at the ultradistal tibia. Bone
strength and bone stiffness at the tibia, determined by homogenized

Source: Sewing L, Potasso L, Baumann S, Schenk D, Gazozcu F, Lippuner

finite element modeling, were significantly reduced in T1DM compared

K, Kraenzlin M, Zysset P, Meier C. Bone Microarchitecture and Strength

to controls. Both the altered cortical microarchitecture and decreased

in Long-Standing Type 1 Diabetes. J Bone Miner Res. 2022 Jan 29. doi:

bone strength and stiffness were dependent on the presence of diabetic

10.1002/jbmr.4517. Use is per Creative Commons CC BY.

EXERCISE NOT AFFECTED BY COVID-19 VACCINE

Source: Batatinha H, Baker FL, Smith KA, et al. Recent COVID-19 vaccination has minimal effects on the physiological responses to graded exercise in
physically active healthy people. J Appl Physiol (1985). 2022;132(2):275-282. Use is per Creative Commons CC BY.
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Hamstring Strain Injury
Rehabilitation–Part I*
By Jack T. Hickey, PhD, AEP; David A. Opar,
PhD; Leigh J. Weiss, DPT, PT, ATC; and
Bryan C. Heiderscheit, PhD, PT

Impaired performance and
reinjury rates are high for
this common injury. This
narrative review discusses
the causes and mechanisms
of hamstring strain injury
and current clinical concepts
related to the rehabilitation
process, with the aim of
helping practitioners improve
athletes’ outcomes.

iStockPhoto.com #168661467

fies 2 key questions to inform future directions
for research and practice. The Strength of Recom-

Rehabilitation practitioners (eg, athletic train-

mendation (SOR) Taxonomy4 was applied during

ers and physical therapists) regularly manage

open discussion among all authors to reach

athletes who have sustained acute hamstring

consensus on our recommendations related to

strain injuries (HSIs). The aim of HSI rehabil-

clinical examination, rehabilitation interventions,

itation is to prepare athletes for return to sport

and outcome measures. In this article, we aim

(RTS) performance as soon as possible while also

to provide practitioners with the contemporary,

mitigating their reinjury risk. Athletes typically

evidence-based information necessary to deliver

complete rehabilitation and RTS within 3 weeks

best-practice rehabilitation for athletes with HSIs,

of HSI1; however, reinjuries frequently occur soon

promoting expeditious RTS performance while

after RTS,2 and subsequent performance may be

minimizing the risk of recurrent injury.

impaired.3 Therefore, rehabilitation practitioners
need to be cognizant of current evidence-based

CAUSES AND MECHANISMS

practices so that athletes have the best opportuni-

Whether HSI occurs after accumulated repeti-

ty for a full recovery.

tive microscopic muscle damage or in response

This narrative review presents a brief

to a single aberrant event exceeding the limits

overview of the causes and common mechanisms

of the muscle-tendon unit is debatable. Some

of HSI, the important features of the clinical

HSIs may result from an ongoing decline in

examination, a detailed breakdown of different

tissue integrity due to repetitive damage, leaving

rehabilitation interventions and implementation

the athlete vulnerable to an innocuous inciting

considerations, and outcome measures to guide

event (eg, submaximal velocity running). In

rehabilitation and RTS prognosis; it also identi-

other instances, HSI may be caused by a single

5

Key Points
• Mechanisms of hamstring strain injury
likely involve a combination of high muscle-tendon unit forces (active or passive),
extensive muscle-tendon unit lengthening
beyond moderate lengths, and high-velocity movements.
• Returning to high-speed running is
arguably the most important aspect of
rehabilitation, given that it is fundamental
to performance in many sports and a
common mechanism for hamstring strain
injury.
• Eccentric hamstring exercises and
hip-extensor strengthening should also
be implemented during rehabilitation
to prepare athletes for the demands of
high-speed running and address deficits
in strength and muscle structure.

This article appears courtesy of the National Athletic Trainer’s Association (NATA.org). It first appeared in the February 2022 issue of the Journal
of Athletic Training.

Continued on page 22

lermagazine.com

3.22

21

Continued from page 21

macrotraumatic event (ie, forceful and rapid hip flexion), irrespective of
underlying tissue integrity. Either way, HSI mechanisms likely involve a
combination of (1) high muscle-tendon unit forces (active or passive), (2)
muscle-tendon unit lengthening beyond moderate lengths, and (3) high-velocity movements.6,7 Whether all 3 factors are necessary for an athlete to
sustain an HSI remains unclear. Nonetheless, these causes should be in the
forefront of the practitioner’s mind when developing both HSI prevention
and rehabilitation programs.
In a sporting context, the most common mechanism of HSI is highspeed running, followed by movements involving forceful and extensive
hamstring lengthening, such as kicking.8 During high-speed running, the
terminal swing phase is considered most injurious.7,9 In the second half of
the swing, the hamstrings are active, rapidly lengthening, and absorbing
energy to decelerate the limb in preparation for foot contact.6 Hamstring
muscle force increases approximately 1.3-fold as running velocity increases
from 80% to 100% of maximum and the greatest muscle-tendon unit
stretch is incurred by the long head of the biceps femoris.10 These findings
may explain why the long head of the biceps femoris is the most injured
hamstring muscle,11 often during high-speed running.

CLINICAL EXAMINATION
When athletes experience acute-onset posterior thigh pain in response to a
common mechanism of HSI, the clinical examination is less about diagnosis and more about the rehabilitation needs or RTS prognosis.12,13 Athletes
presenting with posterior thigh pain resulting from either a mechanism
not typical of HSI or a more chronic onset require a differential diagnosis
to either confirm or rule out the presence of other pathologies (Table 1).
In this section, we highlight the important features of an initial clinical
examination of HSIs in athletes.

Subjective History
In our collective clinical experiences, athletes with a suspected HSI typically
report the sudden onset of posterior thigh pain, sometimes accompanied
by an audible or sensory pop, causing the immediate cessation of activity. Athletes should be asked to rate their pain at the time of suspected
HSI, which is associated with the RTS prognosis12 and may be used as
a reference point when monitoring symptoms throughout rehabilitation.
Recording a thorough history of the athlete’s injuries before this incident is
important, as previous HSI increases the risk of future HIS by 2.7 times14
and recurrence at the site is common in the weeks after RTS.2 Concurrent
or previous injuries to other areas, particularly the lower back, hip or groin,
and knee, should also be noted, as these findings could alter the clinical
examination or rehabilitation protocol. SOR: A

Palpation of the Injured Area
With the athlete lying prone and the knees in full extension, the practitioner can palpate the posterior thigh to assess defects in the muscle-tendon unit and identify the possible injury site by establishing the point of
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maximal pain provocation. Distance from the ischial tuberosity to the site
of maximal pain provocation by palpation and the total length of palpable pain should be measured and monitored throughout rehabilitation.
Palpable pain that is closer to the ischial tuberosity or of greater total length
has some association with an increased duration of HSI rehabilitation.13,15
SOR: B

Range-of-Motion Testing
Hip-flexion and knee-extension range of motion (ROM) should be evaluated during the clinical examination to determine hamstring flexibility

MAKE AN
IMPACT!

and tolerance to muscle lengthening. In our experience, pain may limit the
accurate assessment of actual muscle-tendon unit extensibility, but ROM
comparison with the contralateral uninjured limb may still provide an
indication of HSI severity.8 Between limbs deficits in knee ROM and pain
during the active knee-extension tests are useful measures in providing a
prognosis for RTS16 and the progression of running intensity throughout
HSI rehabilitation.13 The active knee extension test can be performed with
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the hip flexed to either 90° or the maximal angle of flexion possible for
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each athlete (Figure 1).
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Assessment of hip-flexor flexibility and ankle-dorsiflexion ROM may
also be warranted, as these measures have some association with HSI
risk.17,18 In a prospective study of Australian rules footballers, the HSI risk
increased by 15% for every 1° increase in hip flexion during the modified
Thomas test.17 The average dorsiflexion lunge test distance reported by van
Dyk et al18 was less in soccer players who sustained HSIs (9.8 ± 3.1 cm)
than in their uninjured counterparts (11.2 ± 3.1 cm). However, practitioners
must be aware that these group-level associations are limited in their ability
to predict HSI at the individual level. SOR: B

The MFN also maintains a national directory of
its members; this directory is available to the
community for free, to search for professionals in
their area who can help improve or preserve their
quality of life.

MFN Professional Membership Includes...

Strength Testing
Hamstring strength is usually evaluated during isometric contractions
at the initial clinical examination,19 and practitioners should ask athletes
to rate their pain on a numeric rating scale (range = 0–10) during these
tests.20 Strength can be objectively measured if practitioners have access
to equipment such as a handheld dynamometer,21 load cells,22 or force
plates.23 Practitioners without access to such equipment may consider using
manual muscle testing to subjectively characterize strength, but we encourage exploration of relatively cheap alternatives, such as crane scales, which
can objectively measure force.24
Given the biarticular nature of the hamstring, knee-flexion and
hip-extension strength should be tested with the athlete lying both
prone and supine (Figure 2), ideally with the hamstring in a lengthened
position,19,21 which appears most useful for RTS prognosis.12,13 Internal and
external rotation of the tibia can be added to knee-flexion strength tests to
differentiate between medial and lateral hamstring muscle injury, respec-
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tively.25 Hip-extension strength can be assessed with the knee flexed to
identify muscles other than the hamstring, such as the gluteus maximus,
that require strengthening during rehabilitation.26 Practitioners may also
Continued on page 25
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Table 1. Differential Diagnosis and Common Clinical Presentation of Possible Causes of Posterior Thigh Pain Other
Than Hamstring Strain Injury

consider testing the strength of movements not

was applied to HSIs with intramuscular tendon

when comparing HSIs with and those without

involving the hamstring based on the athlete’s

disruption in the study by Pollock et al.31 Yet it re-

intramuscular tendon disruption.33 However, RTS

injury history (eg, hip adduction in those with

mains unclear if delayed progression of eccentric

was prolonged in participants with full-thickness

hip and groin pain27), which may inform exercise

loading and running intensity is truly necessary

intramuscular tendon disruption (31.6 ± 10.9

selection during rehabilitation. SOR: A

in HSIs with intramuscular tendon disruption, as

days) versus those with no disruption (22.2 ± 7.4

Magnetic Resonance Imaging

the rehabilitation practitioners were not blinded

days) as well as in participants with waviness of

to the MRI findings.

the intramuscular tendon (30.2 ± 10.8 days) ver-

Beyond the subjective and physical clinical
examinations mentioned, magnetic resonance
imaging (MRI) may be used to confirm the HSI
diagnosis by identifying the location and extent of

31

In a prospective study that did blind reha-

sus those with no waviness (22.6 ± 7.5 days).33

bilitation practitioners to the MRI findings, time

Nonetheless, athletes can successfully RTS

to RTS and recurrence rates were not different

despite persistent signs of intramuscular tendon

tissue damage. Several MRI-based muscle-injury
classification and grading systems have been
proposed and applied to HSI to provide the RTS
prognosis.28 Prolonged RTS after HSI may occur
when MRI scans show signs of tissue damage
compared with no damage or if the proximal
tendon is disrupted compared with intact.29
However, further detailed classification or grading
of HSI based on MRI findings appears to offer
negligible prognostic value beyond that of routine
clinical examination.12
An emerging recommendation is that HSI
rehabilitation should be more conservative when
MRI reveals disruption to the intramuscular tendon,30,31 which was originally based on retrospective observations of prolonged RTS and greater
recurrence rates with this diagnosis.32 More
recent prospective work31 has shown that when
rehabilitation is informed by the MRI diagnosis,
recurrence rates can be kept similarly low across
all types of HSI, but RTS time is prolonged by
at least 2 weeks in athletes with intramuscular
tendon disruption. This prolonged RTS was likely
the result of the 2-week delay in progression
of eccentric loading and running intensity that

Figure 1. Active knee-extension tests performed with the athlete lying supine and holding the thigh at either A, 908 or B,
maximal hip flexion. Range of motion can be assessed by placing an inclinometer on the anterior tibial border and instructing
the athlete to extend the knee until the maximal tolerable stretch is achieved.
Continued on page 26
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disruption on follow-up MRI scans without
increasing their risk of reinjury.34

A

B

Based on current evidence, practitioners
who can refer patients for MRI may be able to
provide a more accurate prognosis for RTS by
differentiating between HSIs with and those
without visible tissue damage or proximal tendon involvement. Still, the need to alter rehabilitation and RTS decision making based purely
on other MRI findings, such as intramuscular
tendon disruption, requires further investigation
before being recommended as standard practice.
SOR: B
--Part II of this article, which focuses on Rehabilitation, will appear in the April issue of Lower
Extremity Review.
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Figure 2. Isometric strength testing of the knee flexors in A, prone position at 08 of hip and 158 of knee flexion and B, supine
position at 908 of hip and 908 of knee flexion and of the hip extensors in C, prone position at 08 of hip and 908 of knee flexion
and D, supine position at 08 of hip and 08 of knee flexion.
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Atypical Wounds: What Every Clinician Should Know
By Windy Cole, DPM, CWSP
The prevalence of atypical wounds has not been
studied extensively, but it has been estimated that
20% of all chronic wounds are due to unusual
causes.1,2 The ability to identify and treat chronic
wounds caused by uncommon etiologies is an
important skill. Unfortunately, it can take years of
clinical experience to master.
One of the first indications that a chronic
wound may be atypical is that it lacks a history of
an acute trauma and it does not fit into a known
clinical category (diabetic foot ulcer [DFU],
venous leg ulcer [VLU], or pressure injury). If
a wound does not seem to fit into any of these
categories AND fails to respond to standardized
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wound therapies, clinicians should dig deeper
to ascertain the correct diagnosis and begin to
provide the appropriate wound care.
There are several wound characteristics that
can alert the clinician that a wound may have an
atypical etiology.3
• Unusual location: A wound that appears to
be venous in nature, but does not appear on
the typical location for a VLU.
• Asymmetry: Wounds with irregular edges
should be closely monitored.
• Excessive or friable granulation

occurring.
• Vegatative growth: Fungating tissue growth

Additional microbiological, immunohistochemical, and laboratory testing may be warranted to

can indicate an infective process or be a sign

confirm the proper diagnosis. Wound progression

of malignancy.

is often unpredictable and wound care therapies
are not standardized. Early suspicion and expert

Diagnosis

examination is of the utmost importance in the

Identifying an atypical wound can be a difficult

treatment of atypical wounds. A ‘wait and see’

undertaking. A detailed history and physical

attitude may be detrimental when dealing with

exam are the 2 most critical factors in assuring an

complex atypical wounds.

accurate diagnosis is made. Obtaining in-depth
medical, travel, recreational, and occupational

Windy Cole, DPM, CWSP, is an adjunct professor
and Director of Wound Care Research at Kent

tissue: When granulation tissue has

histories should be gathered from the patient. A

disproportionate cell growth or bleeds

complete physical exam and wound assessment

very easily, this may be an indication of an

including wound measurement, location, staging,

underlying pathologic process.

tissue character and color, odor, exudate quality
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Conclusion
Atypical wounds are rare and their pathophysiology is not well understood. The diagnosis
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LEREXPO CONVERSATIONS

Patient Engagement Vital to Diabetes Prevention
By Keith Loria
The American Diabetes Association estimates
that 34.2 million people—10.5% percent of the
U.S. population—have diabetes. And today, like
every other day in America, 4,110 people will
be diagnosed with diabetes (most will be Type
2) and, sadly, 356 will undergo an amputation.
Worldwide, it’s over 500 million people.
According to the Centers for Disease
Control and Prevention (CDC), diabetes is the
most expensive chronic condition in the United
States, accounting for $1 out of every $4 US in
healthcare costs. CDC further estimates that $237
billion is spent each year on direct medical costs
and another $90 billion on reduced productivity.
At a recent lerEXPO, a trio of authorities
participated in “Diabetes Patients Are Different,”
a webinar providing a comprehensive overview of
iStockPhoto.com #999892800

the disease and exploring methods of wound and
amputation prevention and patient engagement
for effective diabetic foot self-care. The program
was sponsored by Arche Healthcare.
Things kicked off with moderator Jason
Kraus introducing the experts and explaining

prevention), originally drafted in 1992, as well as

notable paper on gangrene and prevention.

the International Working Group of the Diabetic

(Joslin P. The Menace of Diabetic Gangrene.

Foot’s recommendations published in 2019 for

N Engl J Med 1934; 211:16-20. DOI: 10.1056/

preventing wounds and amputations.

NEJM193407052110103).

how the program would provide information

The 5-step LEAP program consists of

from 3 different and essential points of view.

annual foot screenings, patient education, daily

Robert Frykberg, DPM, MPH, FFPM,

self-inspection, attention to footwear selection,

medical director of DM Prevent Diabetic Foot and

and early management of simple foot problems.

Wound Center, was first up with a seminar enti-

It also recommends multidisciplinary manage-

tled, “Lower Extremity Amputation Prevention:

ment.

LEAP Back to the Future.”
In his talk, Frykberg reviewed studies that
measured amputation trends related to diabetic

strides in our progression to learning how to treat
ulcers and lower extremity complications, but I
question whether we really paid enough attention
to prevention,” he began, noting that amputation
due to diabetic foot ulcer is the seventh-leading
cause of death in the U.S.
Citing past research and studies, Frykberg
talked about the success of the preventative strategies called LEAP (lower extremity amputation

available throughout the industry that provide
recommendations to improve prevention and the
ways to monitor risk.
One thing he believes in strongly is that 3
minutes is not a comprehensive approach.
“You need to look, listen, and feel that pa-

“A multidisciplinary approach is not new,”
he said, mentioning Elliott P. Joslin’s 1934

tient and do a thorough examination at least once
per year, so that you get a sense,” he said. “And
that patient can be drawn into that examination,

complications.
“I do believe that we’ve made such great

Thankfully, there are a number of guidelines

because without patient engagement, we know

“Something that is important
is the way we engage our
patients and the way we
treat them and the way
we speak to these patients
delivering messages.”
Jonathan Moore, DPM, MS, MA

that we’re not going to be effective in incorporating that patient into our multidisciplinary team.”
Patient education is vital to success, he
noted, explaining ways to engage patients and
understanding what to do to lower risk.
Another paper he focused on was about
in-shoe orthoses and the prevention of recurrent
foot ulcers due to plantar pressure. The results
showed that customizing the insoles for high-risk
Continued on page 34
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patients based on both pressure and shape utilizing a CAD CAM design
was far more effective than the standard normally described.
“[The paper provides] good evidence to indicate that we really need to
be paying attention to those high-pressure areas,” he said.
Frykberg discussed how technology has played a big role in limiting
amputations, noting that things such as temperature assessments and skin
moisture assessments have been looked at more in research and found
to be successful, though some of the technology may be too expensive for
some.
His discussion ended with some of the updated treatment options including prophylactic surgical interventions and interdisciplinary treatment
teams, and a look at what the future holds, pointing out the rise of telemedicine, remote patient monitoring, and pressure assessments. Frykberg also
thinks people will be learning more about the skin moisture index to make
a difference in wound care.
“Most complications in the high-risk diabetic patient can be prevented if we understand the significant pathways and risk factors leading to
diabetic foot complications,” Frykberg concluded.
Next on the docket was Jeffrey Gonzalez, PhD, professor of psychology at Ferkauf Graduate School of Psychology at Yeshiva University and the
departments of medicine and epidemiology and population health at Albert
Einstein College of Medicine, who gave a talk entitled, “Engagement and
Activation of Patients for Self-Care of the Diabetic Foot.”
In his seminar, Gonzalez identified and reviewed the challenges involved in treatment adherence for diabetic foot care, as well as the unique
self-care challenges faced by people with diabetes.
In looking at treatment adherence across chronic illnesses, Gonzalez
said he found 23 studies that looked at this topic specifically for diabetes and noted that one of the main problems was—and remains—that
patients tune out their doctors and don’t follow what they need to do to be
well.
“So, what makes treatment adherence challenging?” he asked. “One is
that this trial goes on forever. Second, is that there’s discouraging feedback.
Third, your reward is that nothing happens until 20 to 30 years from now,
so we’re not really gaining something tangible by checking our feet or by
taking our medications today.”
However, if patients did everything that their healthcare providers
asked them to do, it could have a significant and positive effect on quality
of life and well-being.
“The consequences of not getting this right are severe for the patients
and the healthcare system,” Gonzalez said.
The burdens of diabetes self-management include time, cost, and a
psychological component with fears associated with complications related
to the foot and other complications associated with diabetes.
Calling out several studies, Gonzalez looked at the relationship between depression and diabetic foot ulcer risk and explained the significance
of the baseline depression severity score. Promising studies have been
made with offloading, and he expects more to happen with that in the
future.
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“Most studies have focused on ulcer healing, and there have been
very few studies that have focused on ulcer prevention,” he said.
Gonzalez called attention to the fact that comprehensive care needs to
include monitoring and agrees with Frykberg that there are new technologies now that make this possible and digestible in meaningful ways to
patients and providers to alert them both of the risks and opportunities for
intervening to prevent these outcomes.
“We need to do a better job at incorporating behavior change
strategies, connecting this feedback to behavioral change in a way that is
reinforcing ongoing support to both patients and providers—facilitating
communication between them and having prompts that are going to trigger
provider actions,” he said, noting there’s a role for smart technology in
providing this feedback. “This is really a job for the long haul.”
The third presentation was delivered by Jonathan Moore, DPM, MS,
MA, managing partner of the Cumberland Foot and Ankle Centers of

CURRENT members – new beneﬁts:
 1 FREE LMS product upon renewal
 PFA Job board
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20% off your future renewal
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Kentucky. His talk, entitled, “Comprehensive Diabetic Foot Examinations
in Clinical Practice,” focused on better understanding the root causes for
PEDORTHIC FOOTCARE ASSOCIATION

poor patient compliance.
Poor patient compliance, he said, can be attributed to a couple of
Continued on page 36
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factors, such as missed appointments, low health

demonstrating the risk to them in a visual way,

them, but patients are also engaged by what they

literacy, and poor follow-up at home. But these

and involving them really makes not only clinical

see.”

can be overcome by providing physicians with a

sense but also can mean financial improvement

deeper understanding of the benefits of creating

to your practice.”

more engaging patient experiences.

Moore referenced that the total cost of

In his practice, Moore has introduced the
Arche Healthcare system, a population health
management company that empowers pa-

Moore told attendees that he wanted to look

missed healthcare appointments in the U.S. every

tients, physicians, and payers in the prevention

at what the first 2 speakers discussed and explain

year constitutes over $150 billion in lost revenue,

of wounds and amputations associated with

how to do this in practice—giving the talk from

and each open unused timeslot costs his practice

diabetes. This allows better management of the

the trenches.

more than $200 on average, so practices must

patients and better engagement overall.

One important key for success, he noted,

do a better job with this. In addition to reminder

“We don’t want to just tell our patients what

is to implement a true Comprehensive Diabetic

calls, he recommends doing more text messaging,

to do, we want to show them the results and the

Foot Examination (CDFE) in clinical practice for

which has proven to be more effective than calls

risk levels,” he concluded.

both clinical and financial positives. Yet, when

or emails.

you look at patients with neuropathy—a key
clinical risk factor for ulceration and amputation—fewer than 32% of patients with diabetes

The reality is, he noted, many patients don’t
think about their feet.
“Something that is important is the way we

To Learn More…
This article presents only highlights of “Diabetes Patients Are Different,” a 2-hour, 2 CEU

engage our patients and the way we treat them

educational event. To hear all 3 presentations

and the way we speak to these patients delivering

in full plus an expert roundtable discussion,

true CDFE is because I think that a lot of people

messages—in their language, at their level, and

visit lerEXPO.com; go to EVENTS in the top

call what they’re doing CDFE, but it may not

using vocabulary that’s suited for those patients is

really truly be something that’s valuable,” he

really important,” Moore said. “That’s something

Are Different.”

said. “Implementing a real CDFE is something

that I had to learn moving to southern Kentucky.

Keith Loria is a freelance writer in Washing-

that actually is going to be engaging the patients,

Communicating effectively is how you engage

ton, DC.

receive a CDFE.
“What I hope to do is demonstrate what a
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Pediatric Osteochondritis Dissecans of the Talus
Active children may play
through the micro-traumas
creating this potentially
damaging condition. Keep
OCD in mind when children
report pain in the ankle,
particularly when BMI is
high.
By Mark J. Mendeszoon, DPM, FACFAS;
and Hayley E. Iosue, DPM, AACFAS
Juvenile osteochondritis dissecans (OCD) of
the talus is a rare condition in the pediatric
population, thus literature on this condition is
minimal. In 1922, Kappis described this condi-

iStockPhoto #1280409953

tion in the talus. It involves an initial idiopathic
1

injury to the subchondral bone of the talus that

injuries create a shallow anterior-lateral lesion

patients, teenagers, and children with a higher

can eventually progress to injury of the articular

(DIAL) and plantarflexion-inversion injuries

body mass index (BMI) are at higher risk for

cartilage. Early recognition and conservative

create a deeper posterior-medial lesion (PIMP).2

OCD of the ankle.7 Typically, pediatric patients

Microtrauma is the precipitating factor

do not recall an acute traumatic injury but

followed by surgical intervention if a patient

causing osteochondral dissecans of the talus.3 As

an insidious onset of ankle pain, edema, or

does not respond favorably to noninvasive

there is typically no acute traumatic injury not-

stiffness. Pain is the predominant presenting

treatment. Osteochondral dissecans should not

ed, most children will continue to be active and

complaint in children with an OCD lesion.3,8

be confused with osteochondral fractures, which

spontaneous healing will take place. In cases

Perumal found that 97% of patients complain of

are typically an acute injury. Due to the long-

where the talus does not heal and the ankle joint

term impact this injury may present, it is imper-

undergoes repetitive motion and microtrauma,

pain in the ankle with an OCD lesion.9 It is im-

ative that the physician recognize, diagnose, and

the result is stiffness, edema, and pain, which

appropriately manage this condition to minimize

could develop into an osteochondral lesion and

any subsequent sequelae.

in some instances progress to osteoarthritis.4,5

management is the primary treatment protocol,

The talus is a unique bone. It has an unusual shape, a lack of muscle attachments, and

Ankle OCD cases represent 4% of all
OCD cases.6 In the pediatric population, female

5 surfaces covered in cartilage. Unfortunately,
the talus has marginal circulation. Blood supply
to the talus is primarily supported by the posterior tibial artery, then the anterior tibial artery
and peroneal artery.
The ankle is a hinged joint, where the anterior portion is wider than the posterior portion,
and it has a complex multi-axial range of motion
(ROM). Thus, when osteochondral lesions
develop, medial and lateral lesions are the 2
most common locations. Dorsiflexion-inversion

perative to obtain a thorough history and physical to appreciate and investigate the activity that
may have precipitated this injury. If the lesion
does not spontaneously heal, the joint pain will
persist or worsen with activity and eventually
the ankle joint will become stiff and swollen.
Initial imaging should include anteropos-

The talus is a unique
bone. It has an unusual
shape, a lack of muscle
attachments, and 5
surfaces covered in
cartilage.

terior (AP), medial oblique (MO), and lateral
radiographs of the ankle to evaluate for a defect.
It is imperative the treating physician appreciate the mechanism of injury and thoroughly
evaluate the radiographs personally for a lesion
on the talus. If a more detailed view of the OCD
is warranted, an MRI can be obtained. MRI is
considered the gold standard in imaging for
juvenile OCD of the talus and is found to be
Continued on page 41
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Figure 1. Large, unstable, full thickness medial talar
dome osteochondral defect.

Figure 2. Axial STIR MRI view of large
medial osteochondral.

Figure 3. Medial-oblique ankle radiograph demonstrating
medial talar dome lesion.

highly accurate, with a sensitivity of 92% and

to improve the cartilaginous infill via chondro-

factor for which initial procedure is indicated

specificity of 50%. CT scans may also provide a

cyte proliferation and mesenchymal stem cells,

and would be in the patient’s best long-term

useful better evaluation of the subchondral bone

thus decreasing the chance of subchondral cyst

interest. In the study by Chuckpaiwong et al,

and could assist with surgical planning.

formation. Many growth factors found within

the benchmark size predicting outcome was

platelets can improve the environment in which

150mm2.14 They saw no treatment failures in

have a high rate of spontaneous healing.5

cartilage can heal and decrease the inflamma-

lesions smaller than 150mm2, while 96% of pa-

The goal of management of these defects is to

tory processes within a joint containing OCD.12

tients had a bad outcome with lesions of greater

preserve the articular cartilage and heal the

In addition to PRP, the use of human amniotic

associated damage as soon as possible, yet

tissue allograft has shown promising healing

there are very few clear management guidelines

potential in patients with OCD.13

10

OCD lesions in the pediatric population

within the literature.
Conservative treatment options should be

11

Surgical Treatment

considered for all stable lesions and partially

As most osteochondral dissecans lesions in the

stable lesions in the pediatric and adolescent pa-

pediatric population respond favorably to con-

tient population. Non-operative treatment mo-

servative treatment, only a small percentage will

dalities include cast immobilization, non-weight

need surgical intervention. Surgery for osteo-

bearing ankle joint ROM, protected weight
bearing, and activity modification. Many studies
suggest a conservative treatment protocol of
at least 6 weeks in a non-weight bearing cast

chondral lesions can be divided into 2 categories: lesion salvage and lesion excision procedures. The size of the lesion is the determining

Another treatment option to consider prior
to or as an adjunct to surgical intervention is regenerative medicine. Platelet rich plasma (PRP)
can be useful in the treatment of pediatric OCD
due to benefits associated with healing and
possible cartilage repair. PRP has been shown
to cause mesenchymal stem cells to go through
chondrogenic differentiation with increased type
II collagen in the joint. It has also been shown

lesion is contained within the surface area of the
talar dome or if the lesion is uncontained and
extending into the shoulders of the talus, which
can be determined with advanced imaging.
Lesion salvage procedures include arthroscopic joint debridement with microfracture
or drilling of the lesion. If the lesion is unstable
and irreparable, then excision of the lesion
with trans-articular drilling or microfracture is
suggested. If the lesion is stable, then internal
fixation with an appropriately sized bioabsorbable implant is required. Typically, lesion
salvage procedures are initially indicated and

followed by 3 months of non-weight bearing but
allowing for active ROM.3,8,9

size. In addition, it is a priority to determine if a

Conservative treatment
options should be
considered for all stable
lesions and partially stable
lesions in the pediatric
and adolescent patient
population.

performed on the pediatric patient.15 Other surgical treatment options include fetal particulated
articular cartilage cell placement with fibrin
glue,16 matrix-induced autologous chondrocyte
implantation (MACI),17 and subchondroplasty of
the talus.
Lesion excision procedures are best indicated for unstable lesions, lesions on the shoulders
of the talus, and lesions greater than 150mm2.
Osteochondral autologous transplants (OATS)/
Continued on page 42
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mosaicplasty procedures are utilized for lesions
not located on the talus shoulder. Typically,
the allograft is harvested from the non-weight
bearing portion of the ipsilateral femoral condyle of the knee. The author (MM) has avoided
comorbidities at the knee site by harvesting
non-weight bearing talus autograft from the ipsilateral foot and backfilling with allograft bone or

Another treatment
option to consider prior
to or as an adjunct to
surgical intervention is
regenerative medicine.

References
1. Hannon CP, Smyth NA, Murawski CD, et al.
Osteochondral lesions of the talus: aspects of
current management. Bone Joint J. 2014;96B(2):164–171.
CN. Treatment of osteochondral lesions of the

cantly large and unstable, and if lesion salvage
procedures fail, then en bloc talus allografts may

diagnostic imaging such as radiographs and

be successful in postponing or preventing end-

MRI so that the proper surgical protocol can be

stage procedures such as tibio-talar arthrodesis,

provided.

talus: a systematic review. Knee Surg Sports
Traumatol Arthrosc. 2010;18(2):238–246.
3. Letts M, Davidson D, Ahmer A. Osteochondritis dissecans of the talus in children. J

3D-printed talus placement, or total ankle
Mark Mendeszoon, DPM, is a senior partner at
Precision Orthopaedic Specialties Inc. located in

Conclusion

in Boston, MA.

2. Zengerink M, Struijs PA, Tol JL, van Dijk

bone substitute matter.18 If lesions are signifi-

replacement procedures.

dency at Beth Israel Deaconess Medical Center

Pediatr Orthop. 2003;23(5):617-625.
4. Vannini F, Cavallo M, Baldassarri M, et al.

Chardon, OH. He is the director of University

Treatment of juvenile osteochondritis disse-

When dealing with pediatric ankle injuries

Hospitals Richmond Heights Medical Center

cans of the talus: current concepts review.

including ankle sprains, the treating physician

Advanced Foot & Ankle Surgery. In addition, he

Joints. 2015;2(4):188-191.

should always include osteochondral dissecans

is the owner of three Achilles Running Shops in

in the differential diagnosis. Early recognition

Northeast Ohio and Erie, PA, as well as President

Osteochondrosis dissecans der Talusrolle

and conservative treatment options are par-

of the Maple Leaf Track Club.

[Nosology of osteochondrosis dissecans of

amount to the long-term health of the child’s

Hayley Iosue, DPM, is a third-year fellow

ankle. In situations that may require surgical

with the University Hospitals Advanced Foot

intervention, it is important to appreciate

and Ankle Fellowship. She completed her resi-

Dynamic AFO Strut

5. Bauer RS, Ochsner PE. Zur Nosologie der

the trochlea of the talus]. Z Orthop Ihre
Continued on page 45

®

ð
NEW
N
DESIG

Your Everyday Ambulator
Designed to Flex
Moves with Patient

Natural Gait
Works great with
thermoformed braces

Our unique varying thickness creates a comfortable natural gait.

Phone (208) 429-0026 | www.coyote.us
42

3.22

lermagazine.com

www.coyote.us/dynamicstrut

Cutting Edge
Technology
from a name
you can Trust.

PDAC Approved

L1932

Dynamic, Floor
Reaction, Carbon AFO
• Clinically designed and
tested in conjunction with
certified orthotists at Atlanta
Prosthetics & Orthotics (APO)
(call for details)

NOW AVAILABLE
...as low as

Call for details.

• Anterior and
Tuberosity relief
• Fully lined calf-band
• Designed for
non-contact in critical,
pressure point areas
• Does not excessively
push out the shoe
• Structurally reinforced
in high stress junctions

APO

• Non-obtrusive
brace design
• Forefoot Dorsi-assist
• Optional leather
valgus/varus strap
• One Year Warranty

2020 DESIGN UPGRADES

95!

FITTING
SAMPLES $$
FITTING SAMPLES
AVAILABLE FOR
FOR
AVAILABLE

Samples available for $95!

O&P Solutions

• New manufacturing process
increases strength 5X
• Trimmable Footplate
• Deep, High Gloss Luster Finish
• Top/Bottom Footplate
Non-Skid Surface
• Removable/Washable liner
• Customizable strap length

1625 Rock Mountain Boulevard, Suite H-J
Stone Mountain, Georgia 30083
800-922-5155 | 800-813-8139 Fax
www.oandp.solutions

195

$

Formerly

Footmaxx Orthotics
Completely custom in every
detail, for every patient.

Get started today!

1.800.779.3668
Footmaxx.com/get-started

Continued from page 42

Grenzgeb. 1987;125(2):194-200.
6. Bruns J., Behrens P. Osteochondrosis
dissecans. Arthroskopie. 1998;11(4):166–176.
7. Vuurberg G, Altink N, Rajai M, Blankevoort
L, Kerkhoffs GMMJ. Weight, BMI and stability are risk factors associated with lateral
ankle sprains and chronic ankle instability: a
meta-analysis. J ISAKOS. 2019;4(6):313-327.
8. Higuera J, Laguna R, Peral M, Aranda E, Soleto J. Osteochondritis dissecans of the talus
during childhood and adolescence. J Pediatr
Orthop. 1998;18(3):328-32.
9. Perumal V, Wall E, Babekir N. Juvenile osteochondritis dissecans of the talus. J Pediatr
Orthop. 2007;27(7):821-825.
10. Heywood CS, Benke MT, Brindle K, Fine
KM. Correlation of magnetic resonance imaging to arthroscopic findings of stability in juvenile osteochondritis dissecans. Arthroscopy.
2011;27(2):194-199.
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Pharmacological Agent Appears Promising for
Charcot–Marie–Tooth Type 1A
By Shahram Attarian, Peter Young,
Thomas H. Brannagan, and Colleagues
Charcot–Marie–Tooth (CMT) disease is a group
of rare, hereditary, chronic, and debilitating
diseases of the peripheral nerves that result first
in weakening and atrophy of the foot and leg
muscles as well as the hand and arm muscles,
then in distal sensory loss and, in some patients,
limb deformity. Patients suffer from progressive
reduced mobility and fine motor skills that
impact quality of life. There is no cure; current
disease management options are limited to
symptomatic treatment, such as medications for
pain and fatigue; the use of support measures,
such as ankle/foot orthoses and arm crutches;
and corrective surgery.
The most common form of the disease,
Charcot–Marie–Tooth type 1A (CMT1A), originates in the duplication of the peripheral myelin
protein (PMP22) gene located in chromosome

iStockPhoto.com #154960312

17p11.2, which results in overexpression of
PMP22, a key component of the myelin sheath

effective as each agent interferes with PMP22

industry and as a laxative, can bind with high

produced by Schwann cells. This overexpression

expression differently. Baclofen, a γ-aminobu-

affinity to muscarinic receptors that are involved

leads to altered structure and dysfunction of

tyric acid (GABA)-B receptor agonist prescribed

in PMP22 expression, and possibly improve

the myelin sheath and causes demyelination,

to relieve spasticity, acts via the cyclic adenosine

protein folding. Pre-clinical studies showed that

reduced motor nerve conduction velocities

monophosphate (cAMP)-dependent silencer

PXT3003 limits PMP22 production, alleviates

(< 38 m/s), and length-dependent axonal loss.

element to negatively regulate PMP22 transcrip-

abnormal Schwann cell differentiation and

Therefore, regulating PMP22 expression could

tion in Schwann cells. Low doses (0.1 mg/kg)

improves neuromuscular function.

be a plausible treatment for CMT1A. Past

of naltrexone, an opioid antagonist used to treat

clinical trials of pharmacologic agents aimed at

opiate and alcohol dependence, raise endoge-

involving 80 subjects with mild-to-moderate

reducing PMP22 expression were unsuccessful:

nous endorphin release, increase cell surface

CMT1A investigated the efficacy and safety of

ascorbic acid did not improve patient condi-

targeting of cognate opioid receptors, and are

3 PXT3003 doses (highest baclofen/naltrex-

tion, and the progesterone receptor antagonist

expected to potentiate the adenylate cyclase-in-

one/D-sorbitol daily dose [mg]: 6/0.7/210),

onapristone was not safe in humans. However,

hibiting effect of endogenous opioids on the

demonstrating its safety and tolerability and

a combination of baclofen, naltrexone, and

level of PMP22 expression. D-Sorbitol, a carbo-

provided preliminary evidence of efficacy for the

D-sorbitol in low doses (PXT3003) could be

hydrate alcohol used as a sweetener in the food

highest dose. Because the efficacy of PXT3003

A subsequent phase 2 clinical trial

This article has been excepted from “A double-blind, placebo-controlled, randomized trial of PXT3003 for the treatment of Charcot-Marie-Tooth
type 1A,” by Attarian S, Young P, Brannagan TH, Adams D, et al., which was published online October 16, 2021, in the journal Orphanet Journal
of Rare Diseases.
PMID: 34656144 PMCID: PMC8520617 DOI: 10.1186/s13023-021-02040-8. Editing has occurred, including the renumbering of figures, and
references have been removed. Use is per CC BY 4.0.

Continued on page 48
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Figure 1: Subject disposition. The full analysis set (FAS) consisted of all randomized subjects. The modified FAS (mFAS) consisted of all randomized subjects
except those who dropped out for reasons unrelated to outcome as judged by an independent adjudication committee. The completers population included all
subjects who had at least a 12-month visit. The per protocol population consisted of all subjects who had no major protocol violation between randomization
and at least the 12-month visit. N is the number of subjects in each group.

Continued on page 50
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increased with dose, higher doses of PXT3003

In this study, the full analysis set (FAS)

high-dose formulation. The statistical analy-

were anticipated to have greater efficacy while

comprised 323 subjects who were randomly as-

sis plan was adapted to account for the large

maintaining a good safety profile.

signed in a 1:1:1 ratio to receive 5mL of high- or

amount of missing data before database lock,

Thus, a multi-center, randomized, dou-

low-dose PXT3003, or placebo, orally twice dai-

and a modified full analysis set (mFAS) was

ble-blind, placebo-controlled phase 3 study was

ly for up to 15 months. During the study, sub-

used in the main analyses. Two sensitivity anal-

conducted exploring the efficacy and safety of

jects were asked to attend up to 6 visits after the

yses were performed to check the interpretation

2 PXT3003 doses (baclofen/naltrexone/D-sor-

initial screening. Efficacy was assessed using the

based on the use of the mFAS.

bitol [mg]: 6/0.70/210 and 3/0.35/105)

change in Overall Neuropathy Limitations Scale

administered twice daily compared to placebo in

(ONLS) total score from baseline to months 12

Results

323 subjects diagnosed with mild-to-moderate

and 15 (primary endpoint). Secondary endpoints

The mFAS consisted of 235 subjects. There

CMT1A. The results are reported here.

included the 10-meter walk test (10MWT), the

were no notable differences between the mFAS

Methods

9-hole peg test, quantified muscle testing (dor-

and FAS in terms of baseline disease charac-

siflexion and grip strength), and the EQ-5D-5L

teristics or demographics. However, the mean

Eligible subjects were men or women, aged

quality of life questionnaire, which included a

treatment duration was slightly reduced in

16–65 years, with a genetically proven diagnosis

visual analog scale ranging from “the best health

the high-dose arm compared to the low-dose

of CMT1A of mild-to-moderate severity (i.e., a

you can imagine” to “the worst health you can

and placebo arms in the mFAS (398.9 ± 59.2

CMT Neuropathy Score version 2 [CMTNS-v2]

imagine.” Safety was assessed at each treatment

days vs 420.2 ± 86.8 and 418.9 ± 88.7 days,

score of 2–18), clinically confirmed muscle

visit, including physical and neurological exam-

respectively) due to the discontinuation of the

weakness in at least the foot dorsiflexors, and

inations, electrocardiography, clinical laboratory

high-dose group (intercurrent event.)

motor nerve conduction of at least 15 m/s in the

tests, vital signs measurements, and recording

ulnar nerve. Subjects diagnosed with any other

of adverse events.

type of concomitant peripheral neuropathy were
excluded.

LER_Nov2021.indd 2
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The high-dose group was discontinued
early due to unexpected crystal formation in the
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Efficacy
From baseline to treatment end, the ONLS
score decreased (indicating disability improve-

8/31/2021 10:58:47 AM

ment) in both the high-dose and low-dose
groups but increased (indicating disability
worsening) in the placebo group (Fig. 2A).
The change in ONLS score was greatest in the
high-dose group (Fig. 2A), for which the mean
effect was − 0.37 points (p = 0.008) (Fig. 2B).

Sensitivity analyses

(TEAEs) were reported in a similar propor-

The treatment effect was consistent between
the primary and sensitivity analyses (Fig. 2B,
C). The similarity between the mFAS and the
FAS in the first sensitivity analysis shows that
no particular bias was introduced from the use

tion of subjects across treatment groups, and
most events were mild/moderate in severity.
The most frequent TEAEs were related to the
gastrointestinal and nervous systems (nausea,
diarrhea, headache, and dizziness). No adverse
events were reported in relation to the appear-

The mean effect of the low dose vs placebo

of the mFAS as the primary efficacy popula-

was not statistically significant (p = 0.287).

tion. The per protocol population showed the

A responder analysis was performed on the

greatest treatment effect. Notably, the sec-

completers population to assess the likelihood

ond sensitivity analysis showed the smallest

of a subject’s total ONLS score not deterio-

difference between the high-dose and low-dose

rating. The odds ratio for not deteriorating

groups. The second sensitivity analysis also

(improvers and non-decliners combined) was

estimated changes of − 0.16 (p = 0.006, 95% CI

3.39 (p = 0.026, 97.5% CI: [0.99, 11.62]) in

[− 0.27, − 0.05], FAS) and − 0.16 (p = 0.008,

the high-dose vs placebo and 1.26 (p = 0.569,

95% CI [− 0.28, − 0.04], mFAS) in the ONLS

97.5% CI [0.50, 3.16]) in the low-dose vs

total score per unit increase in drug dose, which

placebo. Pre-specified analyses also showed a

Dicussion

was similar to the dose effect estimated in the

significant dose effect on the relationship be-

Outcomes: Although the intercurrent event

primary analysis.

reduced the statistical power of the study, the

tween study drug dose and ONLS total score;

There were no notable changes during the study
in laboratory parameters and no notable differences were observed between the treatment
groups. Treatment compliance was 90.5%,
94.4%, and 91.7% in the high-dose, low-dose,
and placebo groups, respectively, indicating
good tolerability.

high-dose PXT3003 group demonstrated statis-

an effect of − 0.17 points (p = 0.013, 95%

Safety and tolerability

CI [− 0.31, − 0.04]) was estimated per unit

There were no treatment-related serious adverse

increase in dose.

events. Treatment-emergent adverse events

Indy 2 Stage

ance of crystals in the high-dose formulation.

tically significant improvements in ONLS scores
(primary endpoint) and 10MWT compared to
Continued on page 52
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Figure 2: Primary efficacy endpoint results. Mean change in Overall
Neuropathy Limitations Scale (ONLS) total score in the modified full
analysis set (mFAS, no imputation) high-dose PXT3003 (dark grey), lowdose PXT3003 (medium grey) and placebo (light grey) groups over the
course of the study (panel A, error bars are standard error of the mean).
The treatment effect vs placebo as measured by baseline-adjusted
change with multiple imputation in ONLS score is shown in panel B for
the primary analysis and the first sensitivity analysis (FAS: full analysis
set). Panel C shows the second sensitivity analysis (LG: longitudinal
model). The error bars in B and C are 97.5% confidence intervals. Axes
are reversed to emphasize that lower ONLS scores indicate improvement.

placebo. The treatment effect of the low-dose

measurable change in ONLS scores between the

ever, long-term data are needed to assess the

group was not statistically significant. Because

high-dose and placebo groups is promising.

safety and efficacy of PXT3003 on timescales

the ONLS is based on functional motor tasks,

The efficacy demonstrated in the primary

comparable with the slow disease progression.

stabilization of the ONLS score would be ex-

analysis was supported by the longitudinal mod-

Such data is being obtained from an open-label

pected to be beneficial in a chronic progressive

el used in the second sensitivity analysis. The

continuation study (ClinicalTrials.gov identifier:

disease. Therefore, even though the choice of a

second sensitivity analysis showed the smallest

NCT03023540).

0.3-point change in ONLS score was prespec-

difference between the high-dose and low-dose

ified as the anticipated treatment effect based

groups and estimated a change of − 0.31 points

on observations from the phase 2 study and

per year (p = 0.013) in the high-dose group,

for statistical reasons rather than established

which suggests that PXT3003 may have a

clinical evidence, the statistically significant and

promising long-term treatment effect. How-

The secondary endpoints all showed
improvement in the point estimates in the
PXT3003 groups compared to placebo, but
improvement was only statistically significant in
Continued on page 55
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the 10MWT. The lack of statistical significance

data from the open-label continuation study

was probably strongly influenced by an inability

becomes available.

to detect an effect as the study was underpow-

Drawbacks and limitations: The intercur-

ered due to the unexpectedly high discontinua-

rent event, which led to a smaller sample size,

tion rate. In fact, the detection of any statistically

caused the statistical power of the study to drop

significant changes in secondary endpoints was

from the expected 90% to 75% for the primary

unexpected. However, because CMT1A tends to

endpoint. It is noteworthy that the high-dose

affect legs and feet more and earlier than hands

group, which had the most discontinuations,

and arms, given that the statistically significant

showed the greatest treatment effect.

secondary endpoint was the 10MWT was not

Also due to the reduced sample size, the

surprising. The improvement in the 10MWT

study had limited power to detect statistically

was consistent with improvement in the ONLS

significant changes in many of the secondary

leg score (exploratory endpoint) and suggests

and exploratory endpoints.

that subjects taking high-dose PXT3003 experienced improved mobility due to treatment.

The formation of crystals in the high-dose
formulation was a result of precipitation of some

Both PXT3003 doses demonstrated an

of the active ingredients, which did not result

acceptable safety profile. Considering the higher

in any degradation products but did lead to a

efficacy and similar safety profile of high-dose

slight decrease in potency. A double volume of

PXT3003 compared to low-dose PXT3003,

the low-dose formulation: i.e., 10mL low-dose

high-dose PXT3003 has a better risk/benefit

PXT3003, is being used in the open-label

ratio than low-dose PXT3003. The safety profile

continuation study and will be investigated in a

of the high dose will be better understood when

confirmatory phase 3 clinical trial.

lermagazine.com

Conclusions
Subjects receiving PXT3003 demonstrated
stabilization of disease progression by showing
improvement or no change in ONLS scores,
and this positive result is further validated by
the improvement observed in the 10MWT. The
treatment benefit observed over the limited
duration of a clinical trial should be evaluated
within the context of the known and well-characterized progression of CMT1A. In other words,
if PXT3003 delivers a sustained therapeutic effect over a longer treatment period and achieves
disease stabilization by modifying its chronically
progressive course, PXT3003 may address a
current unmet need in CMT1A treatment.
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Noteworthy products, association news, and market updates

THE UPSWING WALKING
BOOT LINERS

dence-Based Practice (COPL) have announced

efficiently. The system can be used for single-

a Request for Pilot Grant Proposals in Orthotic

or dual-site muscle rehabilitation protocols

and Prosthetic (O&P) research. This award

(work/rest, rapid contractions, endurance,

is intended to fund original pilot studies that

fine control, etc.). When muscle activity is

will support full-scale research projects and

greatly reduced, due to partial paralysis, EMG

encourage new knowledge generation from

triggered electrostimulation is an effective tech-

young investigators.

nique to help restore strength and movement

One-time awards will be granted for proj-

control. The MyOnyx provides 2 channels

ects ranging between $5,000 and $30,000.

of STIM/EMG-triggered STIM and 4 chan-

Studies must be completed within 1 year from

nels of electrostimulation options, including

the start date, which will be set once institu-

NMES. MyOnyx is also a great tool for patient

tional review board approval is received and

follow-up and outcome measurement.

initial payment is made by AOPA. AOPA and
the COPL board will give preference to grants
that address evidence-based clinical application
in O&P, and applications involving patient-en-

Thought Technology
514/489-8251
thoughttechnology.com

gaged, participatory research are encouraged.
To view the RFP topics and guidelines
visit www.aopanet.org/wp-content/upThe Upswing improves the overall well-

loads/2022/02/COPL2022RFP_Final-Final.

ness outlook and recovery experience using

pdf. The deadline is April 30, 2022.

TECHNOLOGY TAKES
TEMPERATURE OF THE
FEET OF DIABETICS

thoughtful, elevated design and innovative,

Researchers at the Auckland Bioengineering

artistic styling. Using the mind/body con-

Institute (ABI), New Zealand, received funding

nection, the company believes no one should
have to sacrifice their style while injured. The
company’s line of replacement walking boot

MYONYX REHAB
SOLUTION

to do a pilot study to trial a portable temperature-sensing technology they developed to
detect the early signs of complications of the

liners are lightweight and provide protection

feet among people with diabetes. The prototype

and support for both foot and ankle injuries.

technology, FootSense, is a low-cost device

The Upswing Walking Boot Liners come in an

designed for home-based monitoring, to detect

array of patterns including a fabulous leopard

early signs of foot complications. It does this by

print, a stylish snakeskin print, and a moody

measuring asymmetries in temperature.

floral print. Compatible with most walking boot
structures, they also include a cam strap free of
charge if needed. The Upswing offers discounts
for the medical community.
The Upswing
theupswing.com

The MyOnyx rehab solution by Thought
Technology features a sleek handheld device,

AOPA, COPL REQUEST
PILOT GRANT PROPOSALS
FOR O&P RESEARCH
The American Orthotic and Prosthetic Association (AOPA) and the Center for Orthotic
and Prosthetic Learning and Outcomes/Evi-
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equipped with surface electromyography
(sEMG) sensors that measure and display
muscle activity in real time. This information
helps the physical therapist ensure the activation of the specific muscles being targeted for
treatment. Both patient and therapist can see
when exercises are performed correctly and

lermagazine.com

Don Samitha Elvitigala, PhD, with GymSoles, another
interface technology for the feet developed as part of
his PhD thesis. Image courtesy of ABI.
The novel device was originally developed by Don Samitha Elvitigala, PhD, as an
undergraduate student in Sri Lanka. He is one
of a team led by Associate Professor Suranga

NEW & NOTEWORTHY
Nanayakkara, PhD, who moved to New Zea-

strength, joint stability, and mobility. It is easy

land from Singapore in 2018, to establish the

to work into an exercise or rehab problem. The

Augmented Human Lab at ABI.

product is also ultra-resilient, durable, and

FootSense has been improved since its

lightly textured for greater traction and stability

earlier iteration to be more user-friendly. Pa-

on any flat surface. It is made of premium

tients stand on a platform that scans and maps

latex-free foam that can support up to 300

subtle temperature differences. The research

pounds. It can be cleaned with a damp cloth.

grant will enable the researchers to trial the

The Vive Balance Pad is backed by a 60-day

device by working with a podiatry clinic in

guarantee.

Auckland, and with real patients.
“Patients who come to the clinic, will get
their feet scanned, and we can use that data
to improve the efficacy of the device,” said

FUELMEFOOT
COMPRESSION SOCKS

Vive Health
800/487-3808
vivehealth.com

Elvitigala. “The next step would be thinking
about how we can make them available—how
to manufacture them in an affordable way.”
Elvitigala has also developed several other

ONYFIX NAIL CORRECTION
SYSTEM

compression socks are designed to promote

technologies for the feet for his thesis, includ-

blood circulation to the legs and feet and

ing GymSoles, a smart-insole that provides

prevent varicose veins, as well as prevent blood

real-time feedback about the center of pressure

clots or swelling during air travel. By helping to

to help people exercise (such as squats and

prevent the build-up of lactic acid, they essen-

weigh-lifting exercises) correctly, and Stress-

tially revive tired feet much faster while also

Foot, designed to detect stress through foot

offering injury protection. The socks, which

pressure and foot motion.
The Onyfix nail correction system is designed

VIVE BALANCE PAD

to bring an involuted or ingrown nail back
into a natural shape through normal growth
without any tension or pain, following more
or less proximal application using a hardened
composite. The system consists of Onyfix
Primer, which acts as an adhesion agent, as
well as Onyfix Soft composite and Onyfix Hard
composite. Onyfix Soft composite is suitable
for small, thin, and children’s nails. Onyfix
Hard composite is used for severely malformed

reduce shock and help prevent heel spurs; a
smooth, seamless, reinforced toe that protects
against blisters and abrasions; and a non-slip
cuff. They come in a variety of colors and in 2
sizes, S/M and L/LX, and 2 levels of compression, 15-20mmHg and 20-30mmHg. This
product is great for people who sit or stand
for long periods of time, runners, nurses, the
elderly, travelers, pregnant women, and more.

first prepares the nail prior to application. The

fuelmefoot.com

Onyfix composite is then spread on the nail
and shaped correctly. After the composite has

prevent an injury from occurring in the first

hardened, the nail correction system fixes the

place. The Vive Balance Pad makes building

nail in its proximal shape without any tension.

knee and ankle strength easy and even fun.

When treatment has been completed success-

The extra-large (15.8" x 13.4" x 2.4") mat was

fully, the footcare expert removes the Onyfix

developed to help build strength, mobility,

nail correction system, a process that is also

and balance. It is great for rehabilitation,

pain-free.

pad improves overall balance, increasing core

have graduated compression; a padded heel to

Fuelmefoot

speed up recovery from an injury and help

a moderately unstable surface, the balance

are fabricated with moisture-wicking fibers,

nails, particularly on D1. The footcare expert
Developing stronger knees and ankles can both

physical therapy, and exercise. By providing

Fuelmefoot’s over-the-calf, copper-infused

CLINICAL OUTCOME
MEASURES TOOLKIT
AVAILABLE FOR
DOWNLOAD
The Clinical Outcome Measures Electronic
Toolkit (COMET) for prosthetics and orthotics

neubourg skin care

(P&O) is available for free download. The

onyfix.com/ca-en

COMET provides a database of validated

lermagazine.com
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NEW & NOTEWORTHY
outcome measures geared toward prosthe-

play a future role in facilitating the healing of

allowed, which was only 14–21 days. However,

sis and orthosis users and practitioners; it

chronic wounds. The technique is said to be

their next step is to test longer, appropriate

simplifies and standardizes the use of outcome

the first of its kind to simulate 3 layers of skin.

models for chronic deep wounds. The ultimate

measures in daily clinical practice to inform

the hypodermis, or fatty layer, the dermis, and

goal is to repair human skin and reduce

evidence-based clinical care. Practitioners using

the epidermis.

scarring for all patient scenarios.

COMET are able to select the appropriate
measure, administer a test, and immediately

COMPEX MUSCLE
STIMULATOR

receive the result. The toolkit was developed
by Orthocare Innovations, Emond, WA, in
coordination with the American Orthotic &
Prosthetic Association (AOPA) and with the
support of a Center for Orthotic and Prosthetic Learning and Outcomes/Evidence-Based
Practice Pilot Grant.
Using COMET, practitioners can justify
and document the effectiveness of P&O
treatments, easily record and score treatment
outcome measures, and export PDFs to include
in medical records. To use it, start by selecting
one or multiple outcome measures for the
patient to complete. After the patient completes
the measures, COMET instantly calculates the
scores and automatically generates a results
report that can be exported as a PDF for
inclusion in the electronic patient health record

The suspended layer additive manufacturing
technique uses gel to support the skin equivalent as
it is printed. Image courtesy of the researchers.
“You effectively have 3 different cell
types,” said researcher Alan Smith, PhD.
“They all grow at different speeds. If you try
to produce tri-layered structures, it can be very
difficult to provide each of the requirements of

Compex’s improved Wired 3.0 muscle stimu-

each different layer.”

lation device was designed to facilitate muscle

To solve this problem, the scientists

warm-up, recovery, injury prevention, strength

used suspended layer additive manufacturing

training, and pain management. It features

(SLAM). They created a gel-like material

programs for endurance, resistance, strength,

to support the skin equivalent, twisting and

explosive strength, pre-warm up, training

altering the structure of the gel as it formed to

recovery/active recovery, competition recovery/

create a bed of particles that can then support a

recovery plus®, muscle relaxation/massage,

second phase of gel injection. During printing,

potentiation, and pain relief/TENS. Three

the skin layers are deposited within the

kits are available to suit different levels of

support gel, which holds everything in place.

athlete capabilities: Sport Elite™ (10 programs:

After printing, the team washed away the

2 Warmup; 4 Strength; 3 Recovery; 1 TENS),

support material, leaving behind the layered

Performance™ (6 programs: 1 Warmup; 3

skin equivalent. If the researchers moved a

Strength; 1 Recovery; 1 TENS), and Edge™ (4

needle through the supporting gel, it repaired

programs: 2 Strength; 1 Recovery; 1 TENS).

itself faster than other similar techniques.

The compact, portable electrical stimulator has

This results in higher resolution printing than

a water-resistant silicone sleeve that improves

PRINTING TECHNIQUE
CREATES SKIN
EQUIVALENT, HEALS
WOUNDS

previous methods and allows for the printing

grip. The redesigned devices feature an up-

of complicated skin structures.

dated LCD display, center navigation button,

or where external documents are supported or
needed. It includes timed metrics such as the
Timed Up and Go, patient-reported outcomes
such as the Socket Comfort Score and Lower
Extremity Functional Scale, and surveys such
as the Patient Satisfaction Questionnaire.
To use the mobile app, identified as P&O
COMET, visit the Google Play store (play.
google.com/store/apps/details?id=com.
orthocareinnnovations.oi_flutter_comet ) or the
App store for iOS (apps.apple.com/us/app/po-comet/id1583880880 ) to download.

The authors tested the skin substitute by

and integrated pad placement suggestions. A

cutting a hole in pig tissue and printing a skin

lithium ion battery provides up to 8 hours of

equivalent to fill the hole. After culturing the

stimulation and can be easily recharged with

Researchers from the University of

model system for 14 days, they saw signs of

the USB cable that is included.

Birmingham and University of Huddersfield,

wound repair.

both located in the UK, developed an approach
to print skin equivalents. The material may

The team cannot assess chronic wound
healing with the skin substitute because that
process takes more time than their model
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FOOT AND ANKLE
THERAPEUTIC DEVICE

Clinect received the award due to factors including providing excellent service through
their automated electronic communications,
which not only share critical information

TELEWOUNDSTAT
EMBEDDED
TELEMEDICINE MODULE

with patients, but have helped Hanger
capture Net Promoter Score responses and
outcomes data.
• The Collaboration Award is granted to a
partner that made outstanding contributions
resulting in shared success. Spinal Technology was recognized with the award for
factors including their collaboration with
Hanger Clinic clinicians on challenging
cases and post-fitting evaluations, as well as
their excellent customer service, consistency,
AnkleSTONE® is an appliance designed to
improve athletic performance, reduce foot
and ankle injuries, and accelerate recovery
following an injury, surgery, or other ailment.
Created by Marien Zanyk, PhD, this unique
orthopedic appliance can also be used for soft
tissue massage of the foot to relieve pain and
discomfort due to overuse and injury. AnkleSTONE is lightweight, durable, simple to use
by following the provided instructions. It is
equally as effective for professional athletes,
fitness enthusiasts, and active seniors. Its many
uses and capabilities include injury recovery,
muscle stiffness, flexibility deficit, plantar fasciitis, Achilles tendinitis, ankle joint restriction,
surgical procedures, and diabetic peripheral
neuropathy.
AnkleSTONE
860/918-0799
anklestone.com

and ease of doing business.
• The Innovation Award recognizes a partner

Telemedicine Solutions’ TeleWoundSTAT is
an embedded telemedicine module within
its WoundRounds app that was developed to
help nurses launch bedside wound consults

that has exhibited expansive thinking in

with off-site wound experts. The app can help

product innovation and technology, resulting

ensure nurses and other caregivers correctly

in positive clinical outcomes. Point Designs

document wounds and deliver appropriate

was chosen to receive the award due to their

evidence-based treatments to prevent compli-

work leveraging advanced 3D-printing tech-

cations such as infection and pressure-related

nology to manufacture high-strength pros-

injuries. TeleWoundSTAT can also serve as

thetic fingers for people with partial hand

a tool for clinicians who round to multiple facil-

amputations. Their ratcheting, positionable

ities and have had restrictions or limitations on

designs help users regain functionality to

access to facilities, to sustain their practice via

return to work and their daily activities.

safe and efficient “virtual rounds” to patients

• The Operational Performance Award is

and residents in a wide range of healthcare

granted to a partner that outperformed in-

facilities.

dustry benchmarks in quality, efficiency, and

Telemedicine Solutions

cost containment. Alps received the award

847/519.3500

due to factors including outstanding fulfill-

woundrounds.com

ment rates and on-time deliveries, being a
valued partner in cost savings initiatives,
and supporting Hanger’s clinicians through
education to ensure quality outcomes.

HANGER RECOGNIZES
2021 PARTNER AWARD
WINNERS

• The Clinicians’ Choice Award recognizes a
partner that consistently went above and
beyond to support Hanger clinicians and
their patients. Blatchford was chosen to

Hanger, Austin, TX, has awarded its 9th

receive the award due to factors including

annual Partner Awards to 5 companies for

their superlative customer service; being

their role in providing products and services

supportive in education, order support, and

used to deliver orthotic and prosthetic care and

post-delivery support; and always going

empower patients’ lives, as follows:

above and beyond to help clinicians provide

• The Rising Star Award recognizes an

the best possible care to patients.

emerging leader driving industry change.
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The

LAST WORD

THE

LAST

WORD

MODULATION OF EXERCISE-INDUCED MUSCLE DAMAGE, INFLAMMATION,
AND OXIDATIVE MARKERS BY CURCUMIN SUPPLEMENTATION IN A
PHYSICALLY ACTIVE POPULATION: A SYSTEMATIC REVIEW

Source: Fernández-Lázaro D, Mielgo-Ayuso J, Seco Calvo J, Córdova Martínez A, Caballero García A, Fernandez-Lazaro CI. Modulation of exercise-induced muscle damage, inflammation, and oxidative markers by curcumin supplementation in a physically active population: a systematic
review. Nutrients. 2020 Feb 15;12(2):501. doi: 10.3390/nu12020501.
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orthotics
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Children’s Line
A classic shell manufactured
ma
from state-of-the-art acrylic.
Ortho-Rite's functional acrylic
offers full biomechanical
control for patients requiring
stability and support.
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